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NazepHbln ckaHep GLS1000 PykoBOACTBO NMOJb30OBaTENS

I'Ipasa N OTBETCTBEHHOCTU

Mepen 1cnonb3oBaHWEM AAHHOIO NPOAYKTa BHUMATEIbHO NPOYUTANTE PYKOBOACTBO
Noab30BaTeNs, Tak KaK OHO MOMOXET BaM Jiyylle MOHATb NPUHLMMA ero paboThl.
KomnaHuns OO0 «HIMO «3[]-WHTerpauns» He HECET OTBETCTBEHHOCTM 3a YObITKM,
MOHECEHHbIE B pe3y/ibTaTe AeNCTBUM NONb30BATENS, OTKIOHAKOLLMXCS OT TpeboBaHWI,
N3/IOXKEHHbIX B PYKOBOACTBE MOJIb30BATENS, MW HEMPABUIEHOTO MOHVMaHKA
TpeboBaHWI PyKOBOACTBA NO/b30BaTENS.

KomnaHug OO0 «HIMO «3/[-VIHTerpayusa» CTpeMUTCd NOCTOSAHHO Yay4yllaThb
bYHKLUMOHANBbHOCTb M MPOM3BOANTENBHOCTL CBOUX MPOAYKTOB, MOBbILIATh KAYECTBO
obcnyKmMBaHUs U OCTaBASET 3a COOOM NPaBO BHOCUTb M3MEHEHMS B COAEPXKaHMe
PYKOBO/ACTBA NOAb30BaTeNs 6e3 npeaBapuTelbHOro YyBeOMAEHNS.

Komnanuga OO0 «HIMO «3[]-WHTerpaums» CTREMUTCS YAYULLIUTL CBOM NPOAYKT U
BHOCUT U3MEHEHWS A9 YNYULLIEHNS ero KayecTsa. Bemay atoro, matepuarn,
NpeaocTaBieHHbI B JAHHOM PYKOBOZCTBE MOJ/1b30BATENS, MOXET HE3HAUNTEbHO
OT/IMYATLCA OT KOHEYHOrO NPOAYKTa.

CoBseTbl No 6e3onacHoOCTU

BHUMaHMe: OTHOCUTCS K crneLmanbHbIM OnepaLmsam.
[MoXanyncra, BHUMATENbHO MPoYnUTanTe UX ANS
npeaoTBpaLLeHNS MOBPEXAEHNS YCTPOMCTBA.

MpeaynpexxaeHue: MMeeT NepBOCTENEHHOE 3HAYEHME.
HecobntogeHme NHCTPYKLNIM, CoAepXKaLLmMXCs B
npeaynpexaeHnn, MOXKeT MPUBECTI K MOBPEXAEHNIO
YCTPOWCTBaA, MOTEPE AaHHbIX, COOSIM B CUCTEME UM [laXKe
yrpo3e Xn3HMu.




NazepHbln ckaHep GLS1000 PykoBOACTBO NMOJb30OBaTENS

1 OnwcaHne

GLS1000 - 3To OTeYeCTBEHHbIN BbICOKOTOUHbIN Ha3eMHbl 3D nas3epHbI CKaHep
NPOMBILLNEHHOrO Knacca (fanee "ckaHep'), obnagatoumii NoHbIM MPaBOM Ha
HE3aBMCUMYIO MHTENNEKTYaNbHYt0 COBCTBEHHOCTb. OH OTIMYAETCS BbICOKOM
TOYHOCTbI, HAAEXKHOCTbIO, MOPTAaTUBHOCTbLIO M MPOYHOCTbLIO, YTO AeNaeT ero
MNPUroAHbIM ANS PA3NNYHBIX MPUMEHEHWM, TaKMX KakK N3MEPEHUS U MOHUTOPWHT Ha
06beKTe B CYPOBbIX MPOMbILLIAEHHbIX YCIOBUSX.

[laHHOEe PYKOBOACTBO MOXET HE OTparkaTb UTOrOBYHO
KOHPUrypauuto cructembl. CoaepKnmoe KOpoOKM MOXKET ObiTb
N3MEHEHO B COOTBETCTBUM C TPEOOBAHUAMM PA3ANYHbBIX
nonb3oBaTenemn n 1x cneundmuyeckMmMmm NoTpebHOCTIMM.
dakTmyeckasd KOHOUIypaLms 4O/MKHA COOTBETCTBOBATh
yNaKOBOYHOMY JINCTY HA MOMEHT MOKYMKMU.

Mepen MCNoNb30BaHMEM 3TOMO YCTPOWMCTBA Mbl PEKOMEHAYEM
BaM:

1. CHauvana npoBepbTe, HE MOBPEXAEH N
TPaHCNOPTUPOBOYHbIM KEIC.

2. Ybeautecb, UTO COAEPXKMMOE Kelca COOTBETCTBYET
YMNaKOBOYHOMY INCTY.

3. Ecnu Bbl 06Hapy»KMAM HefOCTaOLWME AN MOBPEXKAEHHbIE
NPOAYKTbI 1 aKceccyapsbl, MOyKanymcTa, HeMeaeHHO CBSXKUTECh
C HamMW.

4. BO3MOXHO HECOOTBETCTBME Mexay doTorpadusamu B
PYKOBOZCTBE MONAb30BATENS M PeasibHbIM MPOAYKTOM,

5. ToxanywncTa, BHUMATENbHO MPOYMTanTE PYKOBOACTBO
NoNb30BaTeNs Nnepes NepeHoCKomn, nepemMeLlleHnemM 1
NCMOJIb30BaHMEM YCTPOUCTBA.

1.1 YHuKanbHble XapakTepUCTVIKM

59 BocTpoe BLCOKODODbObDeKTUBHOE
CKaHUDPOB aHUE
3 BeicoKOTOUYHbBE U3Me€EDEHU 4

B IIu poKUMUH yTron CHheMEKHU
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Puvc 1 BHewHWM BMa ckaHepa

1. 2 KoMnieKT nocTaBKy

CocTaB KoMnaeKkTa npueeaeH B Tabauue 1. CoaepxMmoe TpaHCNOPTUPOBOYHOMO
Kenca — Ha puc.2.

Tabnmua 1

HavmeHoBaHMe Kon-Bo |llocTaBka

1 |GLS1000 1 B keiice

2 |bartapes 1 B kence

3 |ApanTtep 3apsHOro ycTpowncTea 1 B keiice

4 |Y-00pasHbln Kabenb NTaHns 1 B keiice

5 |CeteBom kabenb Ansg ckaHepa 1 B keiice

6 |CeTeBoi Kabenb ANns Kamepsl 1 B keiice

7 |Habop kamepsl 1 RTK 1 OtgenbHas ynakoska

8 |ApanTtep Ans 3arpyskm AaHHbIX ¢ kKamepbl |1 OTaenbHas ynakoBka

9 [lMnaHweT ans ynpassieHns 1 B keiice

10| AganTtep Ans NaaHLEeTa 1 B keiice

11|doHrn ¢ nnueH3ven 1 B keiice

12 |USB [uck ang 3anucuy faHHbIX 1 B kelce

13 MporpaMmMmHoe obecneveHye ans 1 YCTaHOBIEHO Ha
yrnpaBaeHus naaHwWweT

14 MporpammHoe obecneveHne ans 1 3anmcano Ha USB
permcTpaumnm
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Habop ana umcTtkm
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Keic ans TpaHCNOpPTUPOBKM
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LLITaTnB 13 yrnepoaHoro Bo

Puc 2. ObopyaoBaHye B TPaHCMOPTUPOBOYHOM Kelce

1. 3 OcHOBHbIE TEPMUHDI

[Ans ynobctBa NOHMMaHWUS Nosb3oBaTensmn GyHKLMIA AaHHOW cUCTeMbI B TabauLe 2
npurBeeHbl YacTO UCMOJb3YEMbIE TEPMUHbI.

Tabnvua 2 Tabanua obLWmMx TEPMUHOB

TepMmnH OnwucaHune
OTHOCKUTCS K KOJIMYECTBY Na3epHbIX MMMYIbCOB,
YacToTa nasepa NCIMYCKaeMbIX B CEKYHAY, UM KOIMYECTBY M3MEPEHUIN B
CEKYHAY UMMYJ/IbCHbIM JTa3ePHbIM CKaHEPOM.
YacToTa [MoKa3bIBAET KONIMYECTBO IMHUI, N3NyYaeMbIX NNH30M
CKaHMPOBaHUS CKaHepa
BepTtrkanbHOe Yron mexay cocefiHMMM TOUKaMM CKaHMPOBaHUS B

paspelleHme BEPTMKaNbHOM HamnpaBfeH OTHOCUTEIbHO 1a3ePHOro
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CKaHepa. BepTukanbHOE paspelleHne 3aBUCUT OT YacTOTbl
nasepa 1 CKOPOCTWN BPALLEHWNS MPU3MBI.

[OpU30OHTaNbHOE
paspeLueHme

Yron mexay coceHUMM NNHUSMU CKaHNPOBaHNS B
rOpPW30HTaIbHOM HanpPaBAEHUU OTHOCUTENIbHO Na3ePHOro
CKaHepa. [0pM30oHTaNbHOE pa3peLleHne 3aBUCIT OT
CKOPOCTY rOPU30OHTaIbHOTO CKAaHUPOBAHNS 1 CKOPOCTU
BPALLEHUS MPU3MbI.

Yron ckaHMpoBaHUS

O6nacTb, KOTOPYH NAa3EPHbIN CKaHEP MOXKET
NPOCKaHMPOBAaTb B rTOPW30OHTa/IbHOM 1 BEPTVKAbHOM
HanpaBAEHNSIX.

[MpenBapuTenbHoe
CKaHVpOBaHue

BbinonHsaetca nazepHbiM 3D-ckaHepoM AN ObICTPOro
CKaHMPOBaHMA Ha NMOJHbIN yron. [NpeaBapuTeNibHoe
CKaHMPOBaHMeE MCMNOIb3YEeTCa B OCHOBHOM A5 BbiGOpa
obnacti ckaHMpoBaHus. Eciv obnacTb CKaHMPOBAHMS
BbIOMPATb HE HY)XXHO, MPeABapnTeIbHOE CKaHMPOBaHKE He
TpebyeTcs.

PackpalumBaHume
obnaka To4ek

[aHHble ¢ nnpapa, cogepykaTt ToAbKO MHbOopMaLMIo O
MPOCTPAHCTBEHHbIX KOOPAMHATAX 1 MHMOPMALMIO O CUe
OTpakeHus curHana, [Ans cosnaHns 6onee peanmcTMUHOro
N MHTYWUTMBHO MOHATHOIrO 061aKa TOYeK NCMob3yeTcs
nHbopmaLms o LBeTe, Noslydaemas ¢ Kamepsl, JJaHHas
NHPOPMaLMS MPUCBaMBAETCs AaHHbIM 0baKa ToYeK Ans
CO3/]aHNS LIBETHbIX 00/1aKOB TOYEK.

[MO3nLINOHMPOBaAHKE
n

opueHTaums
CTaHLMI
CKaHMPOBaHMA

[Mpu yctaHoBKe RTK-npriemMHmMKa Ha CKaHep Ha OTKPbITOM
yyactke MecTHOCTM curHaibl GNSS npuHumatoTcs m
npeobpasytoTcs AN NoayYeHns MHbopMaL M O LIMPOTE,
[ONrOTe 1 BbICOTE KOOPAMHAT CKaHepa, YTO NMO3BONAET
NO3UNLIMOHMPOBATL CKaHEP C TOYHOCTbIO MEPBbIX
CaHTUMETPOB. B coueTtaHun ¢ JaHHbIMY BCTPOEHHOIO
3/IEKTPOHHOr0 KOMMaca CKaHep MOXHO OpUEHTMPOBATbL Ha
cesep. bnarogaps nHTerpaymm No3nLMOHMPOBaHMS 1
OpWeHTaLMN, AaHHble 061aKa TOYEK MOTYT ObITh
CNpoeLnpoBaHbl 1 Mpeobpas3oBaHbl B CUCTEMY KOOPAMHAT
CGCS2000 (WGS84 n 1.4.).
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1.4 3kcnnyatayms v Mepbl MPEAOCTOPOKHOCTH

a) CkaHep 9BAseTCS NPEeLM3NOHHbIM M3MEPUTENBbHBIM MPUBOPOM, TPEBY LM
OCTOPOXXHOro 0bpalleHNs, UCMONb30BaHKMS 1 OBCIY>KMBaHWS.
b) Moxanyncra, NCNONb3YNTE COOTBETCTBYOLMIA TTX MCTOUHMK MUTAHUS.

1.5 BHewHme daxktopbl BO3AENCTBUA

UToObl NOBLICUTL CTabWABLHOCTL M CPOK CAY»KObl CKaHepa, n3beranmTe MCNONb30BaAHUS
060py0BaHMS B 3KCTPEMAbHbIX YCI0BUSIX OKPY»KatoLLEN CPeabl, TaKMX Kak:

il BblCOKast BNAYKHOCTb MW JOXAMBOW NOro/bl

3l YpeaMepHO BbICOKMX UM HU3KUX TeMrepaTtyp

1l KOppO3uMHbIX YKMAKOCTEW MW ra30B

44 MecT, nofiBepXXeHHbIX BMOpaLmm

icnonb3oBaHne 060py10BaHNS B 9KCTPEMASbHbIX YCIOBUSIX
MOXXET MPUBECTM K HEOBPATUMOMY MOBPEXKAEHWIO YCTPOMUCTBA.
MoykanyncTa, n3berarte Takowm cuTyaLlmm nepes
NCMOJIb30BaHMEM.

2 OCHOBHbIE TEXHWYECKME MnapaMeTpbl

2.1 CkaHep
Tabnnua 3 OCHOBHbIE TEXHUYECKME MapaMeTpPbl CKaHepa
Tun nazepa mnynsc
[nnHa BONMHbLI nasepa bavkHee
NHPpPaKpacHoe
N3nyYeHmne
Knacc 6e3onacHocTv nasepa Knacc |, 6esonacHbli
Ans rnas
[nviHa BOJIHbI, HM 1550
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Yron pacxoxaeHus nasepa (Mpag) 0.35
YacTtoTa noBTOpEHMS MMy nbCOB(KIML) Makc. 2000
[nana3oH namepeHus (m) 1.5~ 1500
TouHoCTb n3mepeHns (MM@10m) 3
Yrnosoe pa3zpeLueHume(?) ropwaoHTanbHbIM 0.001
BeptukansHbin 0.001
[opu3oHTanbHbIN yron ob3opa(®) 360
BepTukanbHbIn yron o63opa(®) 100(-40 ~ +60)
CKOpOCTb CKaHWpOBaHMs No ropusoHTanu( °/cek) Max.15
CKOpOCTb BEPTUKANbHOIO CKaHWMPOBaHUA(MH/CEK) 3~150
VIHTepdenc nepenaym aaHHbIX GigE
CucTemMa KoMMeHcaLmmn ropuaoHTabHbIM ypoBeHb, ° | £5
Pabouee Hanps»keHue(B DC) 20~30
MoTpebnsemas MOLLHOCTL cucTeMbl(BT) 50
Cpok cny»xbbl baTtapeu (4ac) He meHee 4
BHelHM pa3amep OCHOBHOIO Koprnyca(Mm) L210xW163xH268
TpaHCNOPTUPOBOYHLIN Kelc, rabapuTbi(MMm) L580xW410xH270
Bec ocHoBHOro kopnyca (kr) 7
YpOBEHb 3aLLNTHI P64
Pabouas BnaXHOCTb bes koHaeHcaummn
Pabouas Temnepatypa (°C) -20~+50
Temnepatypa xpaHeHus (°C) -30 ~ +60
2.2 Kamepa
Tabnnua 4 OCHOBHbIE TEXHUYECKME MapaMeTPbl KaMepbl

PaspelueHne 26 MT1

VIHTepdernc aaHHbIX USB

Pabouee HanpshkeHue (B DC) 12 ~ 27

MoTpebnsemas MoLHOCTb (BT) 7

Paszmep(Mm) 128x86x142.5

Bec (kr) 0.6

Pabouasa temnepaTtypa (°C) -20~ +50
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‘ TemnepaTtypa xpaHeHus (°C) -30~ +60

2. 3 bataped

Tabnuua 5 OCHOBHbIE TEXHUYECKME MapaMeTPbl akKyMyaaTopa

HomMunHanbHoe HanpskeHmne 22.2V

HomMunHanbHas MOLLHOCTb 14000mAh(310.8Wh)
HOMVHaNbHbIN BbIXOLAHOW TOK 5A

Makc. BeixogHOWM TOK 10A

3 OCHOBHbIE KOMMOHEHTbI CUCTEMBI

CkaHep COCTOUT 13 OCHOBHOrO Kopryca, Kabens nutaHus, ceteBoro kabens,
onepaLmMoHHOro NAaHLWETHOro KOMMbKOTEPaA, MPOrpaMMHOro obecrneyeHus ans
ynpaBneHus 1 pernctpauumm, kamepbl 1 komnaekta RTK-noactaeky (onums) v apyrmx
fetanemn.

3.1 Kopnyc ycrpomcTsa

OCHOBHOM Kopnyc 1 MHTepdEeNnCchl CkaHepa Noka3aHbl Ha Puc. 3, BHeLLHWE pa3Mepsbl U
BbICOTa KOOPAMHATHOIO LieHTpa - Ha Puc. 4, a cuctema koopamHart - Ha Puc. 5.

10
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Puc. 3 OcHOBHOWM KOpMyc U MHTEPdENCHI CKaHepa
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Puc. 4 BHelwHMe pa3Mepbl CKaHepa M BbICOTa KOOPAMHATHOTO LieHTpa
+2

Puc. 5 Cructema koopavHaT ckaHepa

11
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3. 2 bataped

CkaHep OCHalLleH akKyMyNsTOpPOM, @ Ha 3afHen NaHeanm MOAYAS akKyMynsTopa
yCTaHOB/IEHA BbIABMYKHASA 3arayLUKa A5 KPernleH s Ha LITaTuB, Kak MoKa3aHOo Ha
puc.6.

66

16

@

@

Puc. 6 batapes ckaHepa 1 ee pa3mepsl
3. 3 lMnaHwer and ynpasneHmns

CkaHep ocHallleH ofH1M pabounm NnaHWweToM (BKAOYaa agantep nutaHus). Ha
3aflHen NaHenu naaHLWeTa yCTaHOB/IEHA BbIABMKHASA 3aryLUKa ANs KpernjieHns Ha
LWTaTVB, KakK NokasaHo Ha puc. 7 1 8.

Puc. 7 PaboTta nnaHwet

12
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Puc. 8 BeiaBmKHas 3arnyLluka Ha 3agHen naHenu niaHLwera
3. 4 Kabesb nutaHns

CkaHep ocHalleH Y-ob6pa3HbiM Kabenem nuTaHus, KOTOPbIN NCMOAb3yeTcs AN
NOAKNYEHUS aKKyMyaTopa K MHTepdency nutaHus ocHOBHOro kopnyca GLS1000 v
nopTy BBOAA NUTaHWs onepauyoHHOro nnaHuweta. KoHel A Y-o06pa3Horo kabens
NUTaHUS MNOAKIYAETCS K aKKyMYIATOPY, KOHel, B - K nHTepderncy nutaHmus
ocHoBHOro kopnyca GLS1000, a koHel C - K NOpTy BBOAA MNUTaHWS OMepaLmMoOHHOro
nnaHweta. [epea TeM Kak BCTaBUTb KOHLIbI A 11 B B COOTBETCTBYHOLLINE MHTEPPENCHbIE
pa3beMbl, HEOBXOANMO COBMECTUTL KPacHbIe TOYKM Ha 3afHEeN CTOPOHE ABYX
pPa3beEMOB, KakK MoKasaHOo Ha pwuc. 9.

[MnTaHWe ckaHepa M NaaHLeTa OCyLLEeCTBASETCS MOCTOSHHBIM TOKOM, C

AnanaszoHoM HanpskeHus 20B ~ 30B n HOMUHaNbHbIM HanpsxeHnem 24B.

Puc. 9 Y-06pasHbili cnnoBow kKabesb 1 BblpaBHMBAHME KPACHbBIX TOYEK
13
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HekoTopble CcKaHepbl TakXe MOryT MOCTaBASaTbCS C Kabenem nutaHus Type-C, Kak
nokasaHo Ha puc. 10. 3ToT TMnN Kabens NTaHUs UCNOoNb3YETC AN MUTAHUS CKaHepa
oT 6aTtapeun, umetoLeln BbixogHom nopt Type-C. [Nepen Tem Kak BCTaBUTb KOHeL
CKaHepa B pa3beM Kabensd nutaHus, HeobXoANMO COBMECTUTbL KPaCHbIE TOUKM Ha
3ajHEN CTOPOHE [ABYX pa3beMoB. [lpyron KoHel, kKabena nutaHus UMeeT nHTepdenc
USB Type-C, koTopbit noakntodaetcs K nHtepdency USB Type-C moayns 6atapen.

Puc. 10 Kabenb nutaHug Type-C

Kabenb NnTaHns HanpaBaeH, 1 ero cneayeT BCTaBAATb TONbKO
Nocne COBMELLEHWNS KPACHbIX TOUEK MPW MOAKIOUEHUN.
MoykanywncTa, He UCNOJIb3YNTe NMUTaHMe OT CETU NepeMeHHOro
TOKa.

[na nnTaHns ncnonb3yinte 6aTapeto, BXOAALLYIO B KOMMAEKT
MOCTaBKM.

MocTaBnsgeMbl Kabenb NMUTaHWS NpeaHa3Ha4YeH TONbKO AN
CUCTEMbI CKaHepa, He CMELLMBAMNTE 1 He UCMOb3YNTe Apyrme
Kabenu ans NoAKMOYEHUS YCTPOWCTB.

Mpw nogkntoyeHUn kabene obpallanteck C HUMMU OCTOPOXKHO,
yTObbI HE MOBPEAMTL 0OOPYAOBAHME N3-3a YPE3MEPHOIO
ycunus,

14
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3.5 Cetesoin kabenb Ang NOAKIOUEHNS

CkaHep OCHallleH ceTeBbIM Kabenem, KOTOpbI UCMOb3YeTCs AN COeANHEH NS
ceTeBOro nopta rnaBHoro kopnyca GLS1000 ¢ mobunbHbIM KOMMboTEPOM. LLTekep
RJ45 BcTaBnseTcs B COOTBETCTBYIOLIMIA MHTEPPENC CETEBOrO NOPTa MaaHLLETa.
[Mepen TemM KaK BCTaBUTbL CETEBOW Kabesb B CKaHep, HEOBXOAMMO COBMECTUTb
KpacHble TOYKKM Ha 060MX pasdbeMax, Kak MokasaHo Ha puc. 11.

Puc 11 Cetesow kabesnb

CeTeBoW Kabesib - 3TO HaMpPaBAEHHbIN COEANHUTENbHbIN
NpoBo/. Ero MO)XHO BCTaBUThL TOIbKO MOC/E COBMELLIEHUS C
KPaCHOM TOYKOM MpW MOAKIOYUEHNN.

CeTteBoW Kabenb NpeaHa3HauYeH TONbKO AN CUCTEMbI CKaHepa.
He cmelumBalite 1 He UCMONb3ynTe Apyrne kabenn ans
NMOAKNOYEHUS YCTPOWCTB.

Mpwy NnoagKatoYeHnn kabenen obpallanTecb C HAMKW OCTOPOYKHO,
yTOOLI HE MOBPEANTL ODOPYAOBAHME M3-3a YPEIMEPHOIO
yCcuUans.

15
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3. 6 Kamepa u RTK

KomnnekTaums ckaHepa MOXKET BKtoYaTh B cebs BHeLHO kamepy 1 RTK.
doTorpadus UCNONL3YETCS AN KONOPU3aLM OTCKaHMPOBAHHOIO 0b1aka TOYeK,
COMNOCTaBAsAS AaHHble 061aKa TOYEK C LBETOBOW MHbOPMaLMEN, Aenas AaHHble 6onee
BM3YyaslbHO PEANNCTUYHBIMU U MHTYUTUBHO MOHSATHBIMWU. KOMMAEKT ycTaHaBAMBaETCA

Ha BEPXHIOI YacTb CKaHepa nepes nogkdeHvem nutadus. RTK Mcrnonb3yercd
AN19 TIO3ULIMOHVNPOBAHKS CTaHLMK, YMPOLLAs anroputM KX AajibHenLen
06paboTKM 1 MOBbILLIAA KAYECTBO [aHHbIX.

Puc. 12 Kamepa v ee pa3mepbl
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39.5

Puc. 13 KomnnekT v pasmepsl agantepa RTK

Kamepa v komnnekt RTK-agantepa vmetoT TpeboBaHNS K
NO3NLMOHMPOBAHKIO, MO3TOMY MPU YCTaHOBKe cneayet
0bpaTnTb BHMMaHME Ha BblpaBHMBAHNE MOHTa)KHbIX OTBEPCTUIA.
Kamepy n komnnekt RTK- agantepa cnegyet yCcrtaHOBUTbL Ha
CKaHep nepepq BKIOUEHVEM MUTAHNS.

O6pallaliTe BHMMaHWE Ha 3alMTy 0ObeKTBA KaMepbl, YTOObI
n3bexxaTb yAapoB 1 3arpsi3HEHNS MOCTOPOHHMMK MPeaMeTaMu.

4 YCTaHOBKa M MOAroTOBKa K pabote

PUKCNPOBAHHOE COEAUHNTENBHOE OTBEPCTME MEXKY CKaHEPOM 1 Ni1aTdOopMon
nokasaHo Ha pwuc. 14. B 3aBMCMOCTW OT BEPCUK CKaHepa NpeayCMOTPEHbI [Ba
pa3nYHbIX cnocoba coeanHeHus. MepBbln - Yepe3 pe3bboBble OTBEPCTUS 6X M6,

17
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BTOPOW - Yepesd CKBO3Hble OTBEPCTUSA 6XPEO.5. KOHKPETHbIN METOA NOAKIIOYEHUS
LO/HKEH ONPEeAEeNnsiTbCa MCXOAS U3 OCODEHHOCTEN U3AENNS.

6EXM6V 10 @120

177

Puc. 14 NHTtepdeinc ckaHepa ana dpukcaumm

Mpun ycTaHOBKe ckaHepa obpallaiTeck C HMM OCTOPOXKHO,
yTOObI N36EXKaTL MAAEHUS.

[Mpwn ycTaHOBKe nan pas3bopke ckaHepa ybeamTech, YTO CKaHep
BbIK/IIOYEH N OTCOeAMHEH OT BaTtapewn.

Ecnn ckaHep He MCNob3yeTcs B TeYeHWe ANNTENbHOrO BPEMEHM
nocne pasbopku, MOXKanymncTa, XpaHUTe KOPMyc v
COMYTCTBYHIOLLME aKCceccyapbl B TPAHCMOPTMPOBOYHOM Keice
Hag/aexallm obpasom.
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5 [poueaypa paboTsl ¢ NPrOOPOM

5.1 TexHonornueckas KapTa

[MpoBepka nnaHLweTa

|

HacTpomka ycTponcTea

|

HOAKﬂ}O"IeHI/Ie AKKYMYIATOPa W NjaaHLeTa I'lop,Kmoqume Kamepbl 1 RTK

!

3anyck nporpaMMHOro obecrneyeHus

l

YCTaHOBKa peXxrmMa CKaHMpOBaHMs

!

3anycK CKaHMpOBaHKS [Mepexon K cneayroLLen cTaHLmm

|

OcraHoBKa CKaHMPOBaHWA N 3KCMOPT AaHHbIX

5.2 OcobeHHocTrt paboThl ¢ MPUBOPOM U Mepbl MPEA0CTOPOKHOCTY

5.2.1 Mpoeepka nnaHwera

Llenb npoBepkn paboyero nnaHLleTa - yoeanTbes, YTO YCTPOMCTBO MOYKET
NpPaBMIbHO MNOAKAOYATLCS K MOeBOMY MaaHLWeTy. KOHKPETHbIE Larn 3ak4yatoTcs B
OTKAtoYeHnn BpaHamayapa, yctaHoBke IP-agpeca Ha 192.168.1.3 1 obecneyeHunn
KOHQUIypaLmy NaaHLWEeTa, Kak MOKa3aHOo Ha PUCYHKeE.

% lar 5.2.1 go/mkeH ObITb MONHOCTLIO HACTPOEH NPY NOCTaBKe YCTPOMCTBA, HO

19
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Noab30BaTENO ero BCe PaBHO HEOOXOANMO NPOBEPUTL MPU NEPBOM UCMONb30BaAHWM.

) Firewall & network protection

Who and what can access your networks.

Microsoft Defender Firewall is using settings that may make your
device unsafe.

estoring default settings will remove all Windows Defender Firewall
etti hat you have cor red for all network locations. This
cause some apps to stop working.

Restore settings

Firewall is off.

Turn on

i)

Firewall is off.

Turn on

w (active)

Firewall is off.

Turn on

Puc. 15 OTtkntoueHmne bpaHamayapoB
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Network & internet > Advanced network settings

Network adapters

E-? LA Disable

Not connected | Realtek PCle GbE Family Controller

Internet HHYAEES 4 (TCP/IPv4) Properties

Metworking  Sharing General
Connect using: ‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
Ij Realtek PCle GbE Family Controller for the appropriate IP settings.
Corfigure... (_) Obtain an IP address automatically
This connection uses the following items: O Use the following IP address: Rename
E
¥ B Microscft fed5 8 i I IP address: | 192 .168. 1 . 3 |

e ID:] Microscft ﬂ*&ﬂ’]?f&r%ﬂﬂEﬂﬂlﬁ*

Subnet mask: | 255 255 .255 . 0 |

Default gateway: | . . . |

M\cmsaﬂ LLDF‘ H}'LX&EZ}]%_F? B

2
- Intemet HiisRES 6 (TCP/IPVE) Obtain DMS server address automatically
"
© Use the following DNS server addresses:
Install... ninsta Froperties BRI BEEr |7| Disable
Description Alternative DNS server: | o]

FEHIER Intemet 15 o EHhiE %w\mr fatFedst
s AT ERER b bals [C)validate settings upon exit Advanced...

0K Cancel

Puc. 16 Hactpomku IP

5.2.2 Hactpoiika yctpoiictea

Mpw ycTaHOBKE CTaHLUMK ybeamTech, YTo Nprbop HaXxOAMTCS B TOPU3OHTaIbHOM
NoNIoXXeHnn. Bo Bpems 06paboTku AaHHbIX HaKIOH Npubopa byaeT
KOPPEKTMPOBATLCS B Mpeaenax Aonycka kKoMmneHcauumm, Ytobbl 061ako TOUeK
OCTaBaIoCb B rOPM30HTaSIbHOM MOJIOXKEHNW. 3aKpenunTe CKaHep Ha LTaTuBe C
MOMOLLIbIO Pe3LOOBOro coeamnHeHus 5/8 B LIEHTPE HMKHEN YacT CKaHepa. 3aKpenuTe
BaTapeto 1 pabounii NNAHLIET Ha WTATMBE C MOMOLLbIO 3aXKUMHbIX BUHTOB. 3aTeEM
yCTaHOBUTE Kamepy 1 koMnaekT RTK-aganTepa Ha BEPXHIOO YacTb CKaHepa, Kak
nokasaHo Ha pwuc. 17.
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Puc. 17 Cbopka ycTpoicTea
5.2.3 Mogxnoyervie batapen 1 nnaHLweTa

CeteBol1 kabenb 1 Kabenb NUTaHNs MapKUPOBaHbI HANPABASIOLLMMU AMHUSAMUN. TTpu
noaKMtoUYeHUM ybeamTech, YTO KpacHas TOUKa Ha KOHLIe Kabens coBMaaaeT c
COOTBETCTBYIOLLMM pasbeMoM. Mpu oTcoeanHeHUn Kabens 6epuTech 3a
dUKCUpYIOLLMIA MeXaHU3M Y OCHOBaHMS, NpeXxae YeM BbITacKMBaTb €ro.

22
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Puc. 18. MogkntoueHmne kabens

5.2.4 Mopgxknioverve RTK

Apantep RTK ncnonb3yetca kak 6a3a A9 NOAKMOUEHNS K BEPXHEM YaCTX YCTPOMCTBA.
Mpu ncnonbloBaHuM RTK-poBepa Ans OAHOKPATHOrO ONpeaeNneHns TOUKM Ha
KaXKA0W CbeMOYHOM CTaHLMN MOXKHO MONYYMTb abCOMOTHBIE KOOPAMHATbI 3TOM
cTaHuuu. MonyyeHHble abCoNOTHbIE KOOPAMHATbLI MCNOL3YHOTCS AN
aBTOMATMYECKON perncTpaumm n npeobpasoBaHns KOOPAMHAT.
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Puc. 19 MNopgkntoveHne RTK

5.2.5 TMogkniodeHne kamepei

Kamepa MOXeT ObITb HaNpsaMyto MOAKIOYEHA K BEPXHEWN YacTh yCTponcTea. [pu
NOAKOYEHMM KaMepbl MONb30BATENO CTAaHOBUTCS AOCTYMHa QYHKLMM BbINOJHEHWS
doTorpadum B NONEBOM NporpaMmMHoOM obecnedeHnmn. [laHHble XpaHATCS Ha
BCTPOEHHOW KapTe NaMSaT KaMepsbl, 1 X MOXHO MMMOPTUPOBATL B MPorpaMMHoe
obecneyeHre Ang co3naHusa LBETHOrO obaaka TOYek.
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Puc. 20 MNogkntoyeHne kamepsl 1 RTK
*MpoeepsinTe noakntoueHne yctponcts. OcnabneHne ceTeBoro kabens MoxeTt
MPUBECTU K OTCYTCTBMIO 0B1aKa TOYEK.

5.2.6 PaboTa ¢ nonesbiM NporpamMMHbIM 0becrnedeHnem

[Mocne OTKPbITUS NpOrpaMMbl ANs YNpaBAeHNsS 3HaUYOK COCTOSAHMS NOAKIOUYEHVS B
NIEBOM BEPXHEM YI/ly MepecTaHeT 0TobpaXkaTbCs, @ aHMMaLMS NOAKIOYEHNS
N3MEHUTCS C KPacHOro "x" Ha 3eneHbit "V . Ecv yCTPOMCTBO HE MOAKIIYEHO,
NpoOBepbTE, MPaBUALHO 1 BCTaBNEH Kabenb. [1py BKAOUYEHWM NNTaHUS YCTPOMCTBO
aBTOMAaTMYECKM BO3BPALLAETCA B HY/1b-MYHKT.
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Camera: Disconnected@ Inclination Angle Value: (-0.51 ,-0.44) Compass: 96.71 Device Temperature: 20.56

Laser Frequency
1000 kHz

w

Task completed

Horizontal Speed
96 spr

Vertical Speed
41.7 rps
Initialization

Horizontal Resolution

Scanning 0.03°

Vertical Resolution

Camera 0.03°

shooting 0/9

Scan Area
0.0°~360.0°

Total 1m 36s 0% Remaining 1m 36s
EEEEER

-
EEEEEE current file size: OKB § ™ D:/(All): 200.0 GB

TS o

am “

L L] current file name: % D:/(Free): 138.6 GB

1 -

Puc 21. ViIHTepdelic ynpasastoLlero nporpaMMHoro obecneveHms

* Mpexae yem nepenTn K cneaytoLemy Lwary, JOX/AUTECk, MOKa YCTPOMCTBO
BEPHETCS B HY/b-MYHKT 1 YCMEeLHO NOAKIOYMUTCS.

5.2.7 Hactpoiika peskMMoB CbeMKM

"CDyHKLLI/Iﬂ BbIODOpa pexkma CKaHMPOBaHKS. BepxHsas cTpoka QyHKLNK
npeAHa3HaveHa ANs YCTaHOBKM PaCCTOSAHMS CKaHMPOBaHMS, KOTOPOE MOXHO
BblOpaTh B 3aBNUCUMOCTM OT GaKTUUYECKOrO PacCTOSHUS 4O CHMAeEMOro 06beKTa.
BTopas cTpoka npefHa3HaveHa Ans HaCTPOWKM YrI0BOrO PaspeLleHns, KOTopoe
MOYKHO BblOpaTb B 3aBUCKMMOCTM OT HEODOXOAMMOWM MAOTHOCTM ToYek. B HacTponkax
yrfla MOYXHO 3afaTb AMana3oH CKaHMPOBaHMS rOPU30OHTa/IbHOro NOAs 3peHKs. ITa
HaCTPOWKa UCMOJIb3yeTcs ANs 3aaad, TPebyW X CErMEHTapHOro CKaHMPOBaHKS.
® 110 m mcnonb3yetca AN NPUMEHEHNS BHYTPY MOMELLEHNI TMbOo ANng

MOBbILLIEHNS CKOPOCTU cObopa AaHHbIX.
® 260 M mcnonb3yetca ans paboTbl BHE MOMELLEHWA.
® 460 m ncnonblyeTtcs Ang paboTbl BHE MOMELLEHWI A1 CKaHUMPOBaHMS YAaNEHHbIX

00OBLEKTOB.
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® 700 m mcnonb3yetca ansd paboTbl BHE MOMELLEHUIA AN CKaHVPOBaHKS
MaKC1ManbHO yAaNeHHbIX OOBEKTOB.
® 1450 m ncnonbayetca ansg paboTbl BHE MOMELLEHWI Ha O6beKTax, TPEBYHOLLINX

N3MEPEHUIN Ha 3KCTPEMASIbHOWN ANCTaHLINN.

o
Camera: Disconnected@® Inclination Angle Value: (-0.20 ,-1.87) Compass: 348.91 Device Temperature: 21.12 _H
]
G | /
# / TN Laser Frequency
/ 1000 kHz
5 ]
Distance Range
O o1om 260m 460m 700m 1450m Horizontal Speed
96 spr
Task completed 001 002 -
Vertical Speed
Camera photo switch Close 41.7 rps
Initialization
i Horizontal Resolution
i Scanning 0.03°
Camera Vertical Reeolutior;
shooting 0/9 0.03
44 Scan Area
0.0°~360.0°
Total 1m 36s 0% Remaining 1m 36s

et
= =: : : : current file size: OKB 4 Dy/(All): 200.0 GB
L L la \,
am .
um current file name: Dy/(Free): 138.6 GB
L1

Puc. 22 NHTepdeinc HaCTPOMKM PEXXVMOB

* Mocne BbIGOPa PaACCTOSHMS MOSIBUTCS BO3MOXHOCTb BbI6OPA MAOTHOCTM
CKaHMpOBaHM. 1o yMonUYaHMio BeIOMPAETCS pekoMeHayemMoe YrioBoe paspeLLeHume.

5.2.8 Hayano ckaHMpoBaHmMs

[ocne 3aBepLIEHUs HACTPOEK HaxkMUTe KHoMKy "CTapT” B nporpaMmme yrpaBJ/ieHN s,
YTOObI HayaTb CKAHMPOBAHME.
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Camera: Disconnected@ Inclination Angle Value: (-0.64 ,-0.49) Compass: 106.76 Device Temperature: 23.82

P ——

| Laser Frequency
1000 kHz

=3

—Ww \i_
~ Horizontal Speed
96 spr
Task completed 2
ask complete ‘l_/
Vertical Speed
41.2 1ps
Initialization
4 Horizontal Resolution
°
J Scanning 0.03
Camera Vertical Reso|utior;
shooting 0/9 0.03
Scan Area
0.0°~360.0°
Total 1m 36s 3% Remaining 1m 32s

S Enaa current file size: 15 M8 o\ D/(All): 2000 GB
-m 4

am %

= = 2024 0228 _144855.epr Y 4 Dy/(Free): 138.6 GB

Puc. 23 NHTepdeinc 3anycka CKaHMPOBaHUA

% Bo Bpemsi ckaHNMpPOBaHWS M3beramTte NPSMOro KOHTaKTa rna3 ¢ OKHOM N1a3epHOoro
N3ny4YeHnst, 0COBEHHO NMpPK HaCTPOMKax Ha BONbLLIOM PAaCCTOAHUN.

5.2.9 MepecraHoBKa cTaHLUmM

Mpn HeEOBXOAMMOCTM NepPEMELLEHMUN CTaHLMW B OTAANIEHHOE MECTO PEKOMEHAYETCS
MOMECTUTb YCTPOMCTBO B TPAHCMOPTMPOBOYHbIN KENC Nepes nepeMeLleHeM; ecim
paccTosiHMe HeBO/bLLIOE, Bbl MOYKETE MepeMeLlath CTaHLMIO, HE BbIK/ItOYas
YCTPOMCTBO.

5.2.10 3aBeplueHVe ckaHNPOBaHNg 1 Nepegada AaHHbIX

[Mocne 3aBepLUEHNS CKaHVMPOBaHKMS AaHHbIE COXPaHSOTCS B Marnke 'data’ B manke
yrnpaBAeHK s, KOTOPble MOXXHO HampsMyto ckonmpoBaTtk Ha USB-auck ang o6paboTtku
[laHHbIX.
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™ 4
Camera: Disconnected@ Inclination Angle Value: (-0.53 ,-0.46) Compass: 97.73 Device Temperature: 30.81 f
@
# N Laser Frequency
1000 kHz
5 & t
Horizontal Speed
96 spr
Task completed
Vertical Speed
41.7 rps

Initialization

Horizontal Resolution

Scanning 0.03 °

Vertical Resolution

Camera 0.03 °

shooting 0/9
Scan Area

0.0°~360.0°

Total 1m 36s 0% Remaining 1m 35s
: : :: : : current file size: 330 MB D:/(All): 200.0 GB
L Ll

20240228 144855.epr e, D/(Free): 138.6 GB

Puc. 24 VIHTepdelic OCTaHOBKM CKaHVPOBaHNS

5. 3 BuinonHenne potorpadum

Ecnm kamepa 1 komnnekt RTK-noacTaBKM yCTaHOBAEHbI Ha BEPXHEN YacTu CKaHepa
nepea BKAOUEHMEM NUTaHKS, a B MHTepdelrice ynpasastowero MO BkAtoUeHa OnLms
bOTOCHEMKM, TO MOCNE 3aBEPLUEHUS CKAHMPOBAHWS CKaHep HaYyHEeT Aenatb
doTorpadum CLeHbl CKaHUMPOBaHWS C TOPU3OHTaIbHBIMU UHTepBaiamu B 40 rpaaycos,
Ha4MHas C Hy/JIeBOro rpajyca no ropmMsoHTanu. Bcero MoxxHo caenats 18 doTorpaduin
B 9 Habopax.

CHUMKM XpaHSTCS Ha KapTe NaMsaTv KaMmepbl U MOTyT ObITb 3KCMOPTVMPOBaHLI C
MOMOLLbIO YCTPOMCTBA UTEHUS AAHHbIX KaMepbl. [TOAKMOUMB CUNTbIBatOLLEE
YCTPOWMCTBO, K KOMMbIKOTEPY 1 CKONMMPYnTe GOTOAaHHbIe U3 KaTanora ".\Camera".

Bo Bpems 0bpaboTtkm obnaka TOUEK MOMECTUTE CKOMMPOBaHHbIE poTorpadun B
nanky images B narke gaHHbIx ob61aka Touek, YTobbl packpacuTb AaHHbIe obiaka
TOYeK Ha OCHOBe MHOPMaLMK ¢ hoTorpadunii 1 co3gate NAHOPaMHbIE M300pPaXKeHMs.

5.4 HOSVILLVIOHVIDOBaHI/Ie N OpneHTay4 CTaHLI,l/lI7l CKaHNPOBaHWA

B npoLiecce ckaHMPOBaHNS CKaHep COOMPAET AaHHbIE O HaMpPaBAeHUN C MOMOLLIbIO
29
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3/1EKTPOHHOrO KoMnaca. locne 3aBepLUEHNS CKAHNPOBAHKS Ha CKaHeEP MOXKET ObITb
ycTaHoBfeHa cucteMa RTK ang nonyveHus gaHHbIX NO3VLMOHUPOBaHWS AN
TekyLero mectononoxenus. Mpr 0bpaboTke obnaka Touek obnaka TOUEK MOTYT ObITb
CMO3ULMOHMPOBAHbI BMECTE C COOTBETCTBYIOLLMMW AAHHBIMW CO CAYTHWUKOB U
HanpaBAeHKs MO KoMMacy.

5.5 OtkoueHme ycTponctaa

Ecnm ckaHep He MCNob3yeTCs, CHayana OTKIUYNTE CETEBOE COeANHEHME OT
NporpaMMHoOro obecneyeHmns, a 3aTeM OTCOeANHUTE Kabenb NUTaHMs, YToObI
BbIK/IFOUYMTb CUCTEMY CKaHepa.

6 [Mpouecc 0bpaboTKK AaHHbIX

Mpouecc 3arpy3Kku AaHHbIX 1 3aBEPLLEHNS pPerucTpaLmm o6aakos To4ek NogpobHO
pa3obpaH B MHCTPYKLUMK No pernctpaumm obnakos touek AM.TECH CloudCenter.
(Splicer).

6.1 Pacuet gaHHbIX

C NOMOLLIbIO MHCTPYMEHTa B CTPOKE MeH0 Perncrpaums BbI30BUTE AMaNOroBoe OKHO
"OTKPbITb CTaHLUMKN", KakK MOKa3aHo Ha puc. 25. BeibepunTe Hy>KHblEe CTaHLMK ANs
OTKPbITUS (AOMNyCKaeTcs BbIOOP HECKONBbKMX CTaHLWIA OAHOBPEMEHHO) U HaXXMUTE
KHOMKy "lNoATBepAnTb” ANs 3arpy3ku. 3arpy>KeHHble B MPOEKT CTaHL1K 0TOBpas3aTcs B
[lepeBe MpoeKTa Kak NokasaHo Ha puc. 26.
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=J) OtkpeITh KaTanor craHuumii ? X

MepeitTn K: M C:\Project\osop...enT AMTECHoipee ~ & & o @ B B

E Moii koMmMb... mA Pazmep | Tun Jlata *
F HOpwii 2024 0328_135249 Ma... 28.02
2024 0328_150433 Ma... 28.02
2024 0328_152724 Ma... 28.0z
2024 0328_152955 Ma... 28.0z
2024 0328_154016 Ma... 28.02
2024 0328_160041 Ma... 28.02
2024 0328_162404 Ma... 28.0z
2024 0328_163525 Ma... 28.0z

2024 0328 165804 MMa... 28.0=7
»

n
u
[
n
n
n
n
[
n
4

Katanor: BoibpaTtb

Tunel tainos: OTMEeHUTb

Puc. 25 [lnanorosoe okKHO "OTKPbITb CTaHLMK
[Jepeeo npoekTa
M O-Point
M 20240306_171738 001
4 20240306 171738 001
NMaHopama
B O-Point
W 20240306_172045_002
4 20240306 172045 002
NMnaHopama
B O-Point
I 20240306 172240 003
4 20240306 172240 003
naHopama
M O-Point
20240306 172424 004
4 20240306 172424 004
NnaHopama
M O-Point

& MnobanLHas cuctema KOOpAMHAT

HepeBo Gazbl AaHHbIX [epeBo npoekTa

Puc. 26 3arpy»eHHble B MPOEKT CTaHLnK
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6. 2 PervcTpaums gaHHbIX

[Mocne nMmnopTa AaHHbIX HaXKMKUTe KHOMKY "CTapT" B CTPOKE MEHHO, KaK MoKa3aHO Ha
puc. 27. BbibeprTe ONMOPHYHO 1 COMPSXKEHHYHO CTaHLMIO U HaXXKMUTe "3arpy3nTb
obnaka", Kak MokasaHo Ha puc. 28. OTKpPOeTCs BUA PErMCTPaLIMN, KaK MOKa3aHo Ha
puc. 29.

Crapt

Puc. 27 ®dyHkuma "Crapt'.

OnopHas cTaHums: 2024 0328 1352 7 3arpy3ute obnaka

ConpAxeHHaa ctaHuuAa: 2024 N328 1504 = Hazapn

Ha3seaHwue rpynnei: Aetanit v Jlanee

Puc. 28 3arpyska ob61akoB To4ek
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Puc 29 Bug perucrpaumm

Pervctpauyst Mo TOUKe NPUBSA3KM

Pernctpaums no Touke NprBSA3KM - 3TO Ba30BbIN pexxnm permctpaummn. OH NokasaH
Ha pwuc. 30. MNocne Bbibopa ONOPHOM U CONMPSYKEHHOM CTaHLMI BbibepuTe "lpurBs3ka”,
KaK MoKasaHo Ha puc. 31, uTobbl 10H6ABUTb TOUKM MPUBSI3KM.

Puc. 30 Bug toueyHom permcrpaymm
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=] lNpueAzKa

Puc. 31 [lobaBneHme TOUKM NPUBHA3KIA

Mocne BbIBOpa MHCTPYMEHTa BbIDEPUTE TOUKY B MPAaBOM BEPXHEM Yy U HAXMUTE
JIEBYIO KHOIMKY, YTOObI MOATBEPAMTL BbIOOP. 3aTeM BbiDEpUTE Ty XKe TOUKY B TOM XKe
NMONOXEHVM B MPABOM HWKHEM Yy 1 HAXXMUTE NEBYIO KHOMKY A5 MOATBEPXKAEHMS.
Ecnn BbI6OP MPUBS3KM yCMeLLeH, pedybTaT COBMeLLeHNS ByaeT BbIraaeTb Kak
NnokKasaHo Ha npumepe Ha puc. 32.

LoadCloud Back Next

Puc. 32 Bbibop ToueKk NpuBA3KM

Mocne BbiboOpa rpynmnbl TOYEK MPUBA3KKM MPOrpaMma BbIMONHSAET pacyeT permcTpaLmm.
B 6onbLUMHCTBE CAyYaeB OH obecrneyrBaeT NpaBU/ibHbIA pPe3ybTaT COBMELLEHUS.
Ecnu permctpaums He yganach, NOSBUTCS cOOOLLEHME 00 OLIMDOKE, Kak MOKa3aHo Ha

puc. 33.
B ErrorTips >

I Owwbka perucTpauuu. BofepuTe gpyrue
TOY KM

Ok

Puc. 33 CoobuleHre o cboe perncrpaummy no ToUke

Haxkmumte "OK", 4toBbl yaanuTh BbibpaHHbIE Mapbl TOYEK MPYBSA3KM 1 3aHOBO
BblIDEpUTE TOUKM NPUBS3KN ANS peructpaymm. Ecam Beibop TOUEK NPUBS3KN HEBEPEH,
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MOYKHO HayKaTb "YaanuTb MPUBA3KY", KaK MOKa3aHo Ha puc. 34, 4Tobbl yaanuTb
HEBEPHO BblOpPaHHbIE TOUKM MPUBAZKM.

~ Ypanute n PUBA3KY

Puc. 34 YpaneHue TOUKM NpUBS3KK

CobntogeHye npasua BbiIbopa TOUeK MPUBA3KM MOXKET MOBbLICUTb YCMELIHOCTb U
Ka4yecTBO OHOTOYEYUHOM perncTpaLnm:

1. wnaberante BbIOOPaA B KAa4YeCcTBe MPUBSA3KM TOUEK C HEDONbLINM KOJIMYECTBOM
cocefHMX To4eK (MpUMeEpPHO B paaunyce 1,5 M) 1 ToUeK, pacnonoXKeHHbIX 61M3KO K
MJI0CKOM NMOBEPXHOCTH.

2. n3beralite BbiIbOpa B Ka4eCTBe MPUBSA3KM TOUEK C HECKOBKMMM MOXOXMMM
CTPYKTypamu, paBHOMEPHO pacrnpefeneHHbIMM B 061aCT 30HbI MPUBA3KN
(NpumepHo B paguyce 1,5 m).

3. Crapalitech BblOMpaTh B KA4YECTBE TOYEK MPUBSA3KM TOUKU, UMEIOLLME
BbIPAXXEHHYO reOMETPUIO MO0 CNOXKHYH KOHCTPYKLIMIO, HAanpUMER, BbILLIKM
aneKTponepeaay.

6.2.2 ABTOMaTUYECKas perucTpaLus

[ns aBTOMaTM4eCcKom perucTpaLmm UCrnosb3yrTCs MHCTPYMEHTbl «ABTOCOBMELLEHNE,
«KoppeKTnpoBka», «KoppeKkTnposka rpynn», «|CP».

ABTOCOBMGLLLEHHG KODDEK‘I’HPOBKB Koppek‘rwpoexa rpynn

Puc 35 IHCTpYMEHTbI aBTOMATUYECKOM PETUCTPaLINM N HACTPOWKM.

[ocne OTKPbITUS NPOEKTa HaXXMUTE KHOMKY CTapT. ®YHKLNS «ABTOCOBMELLIEHNE
«perncrTpaunm ByaeT AoCcTynHa ANs UCMOIb30BaHMS, KOrAa Ha Hee MOXXHO ByaeT
HaxkaTb. [1pouecc perncTpaunm byaeT 3aBeplleH, Korga MHAMKATOP BbIMOAHEHNS
poctmurHet 100 %.

6.2.3 Peructpaums Yepes NnpuBsasKy «rancTyk»

icnonb3yinte GyHKLUMIO NPUBA3KN AN19 ClyYaeB, KOraa TOUKM NPUBSA3KM HE MOTyT BbITb
HEenoCcpeACTBEHHO BblIOPaHbl. MeToa NCnonb30BaHMS cneayownin: Haxxmmre
"MpuBS3Ka raacTyk”, WenakHuTe, YTobbl oNpeaenTb HadaslbHYtO TOUKY JVHUK, W
LLEeNKHUTE eLye pas, YToObl ONpeaenTb KOHEUHYKO TOUKY MHMK. [TOBTOPUTE 3TOT Luar,
YTOObI MONYYUNUTL ABE NNHWU, NEPECEUEHME KOTOPbIX SIBASETCS TOUKON MPUBS3KM, KaK
nokasaHo Ha Puc. 36 n Puc. 37.
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Puc. 36 Bblibop AvHWI Ans onpeaeneHns TOUKM MPUBSA3KN

Puc. 37 TNonyyeHne ToUkM NPUBS3KK

6.2.4 |CP ontumusauus

Mocne AOCTMXKEHWNS XOPOLLErO UaK 6IM3KOro K XOPOLLEMY BblpaBHMBAHWS ABYX
06/1aKOB TOYEK C MOMOLLbIO COBMELLEHUS MO TOYKE UM aBTOCOBMELLEHUS, Bbl
MOYKeTe Mcrnonb3oBaTh ICP, kak moka3aHo Ha puc. 38, Ana AanbHENLLEro yMeHbLIEHUS
OLNBKN perncTpaumm.

viewl ICP

Puc. 38 Ontummuzaums IPC
6.2.5 YpasHuvBaHve
[Mocne 3aBepLUeHNs PerncTpaLy BCeX CTaHLMIN HaXKMNTE KHOMKY KOPPEKTUPOBKM,
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YTOObI BLIMOIHUTL YpaBHMBaHKE. 3TO MO3BOUT ONTUMM3MPOBATL CBA3M pPermcTpaLnm
MeXy HECKOMbKMMMW CTaHLUMSIMW, pacnpeaenss HEBSI3KY Mexay NepBoM 1 NocneaHel
CTaHUMSAMMU.

6.2.6 Otyet

Mocne 3aBeplleHUs pernctpaumm 6yaet aBTOMaTUUYECKM CreHEPUPOBAH OTYET O
perncTpaLnm, pacnoioXKEHHbIX B TOM Xe KaTanore, 4To 1 ¢ann npoekta. [Npu
BbIOOpe NyHKTa OTYET, Kak MoKa3aHO Ha puc. 39, aBTOMATMYECKM OTKPbIBAETCS dain
OT4yeTa, cogeprKalmin MHGopPMaLMIO O pesybTaTax COBMELLEHNS CTaHLWNA..

Otyet
Puc 39 Otuert

6.2.7 OyHKUWS rPYNNOBOro COBMELLEHWS

HeobxoanmbIM YyCIOBMEM A1 FPYMMNOBOrO COBMELLEHMS IBASETCS Hanuume B
TEKyLLIEM MPOEKTE HECKONbKMX rpynn cTaHuui. CyuiecTByeT Tpm crnocoba co3gaHuns
HOBOW rPynmnbl COBMELLEHUS, KaK MoKa3daHo Ha Puc. 40. Obpatute BHMMaHMWE, YTO
nocne 3anycka rnpoLiecca permcrpaumm Haxkatmem KHonkuy "CtapT” KHOMKa
"O6beaMHNTL CTAHLMN" CTaHET HEAOCTYMHOM.

1. LenkHuTe NpaBon KHOMKOM MbILLW Ha Y3e/ NPOEKTa 1 CO3A4anTe HOBYHO rpynny
cpalMBaHus.

2. LlenkHuTe NpaBOW KHOMKOW MbILLM Ha y3/1e nMpoekTa 1 Bbibepute "PasgeneHve
CTaHUMIN Ha pasHble rpynnbl”. 3Ta QyHKUMS pas3aenuT ABe CTaHUum 6e3 maTpul
TpaHchopMaLM Ha OTAeNbHbIE FPYMMbI M CO3A4ACT HOBYHO Fpymmny ANs nX
nepemeLLeHns.

3. [lpu coBmecTHOWM paboTe Haf perncTpaLmen WeaKHUTE NPaBoM KHOMKOW MbILLW
Ha y3ne npoekTa u BbibepuTe "O6beanHNTL CTaHUMK" AN CANSHKS. 3TO co3aacT
HOBYIO FPyMMy 1 MEPeMecTUT CTaHLMKM C PErMCTPaALIMOHHbBIMK CBA3SMK 13 BTOPOro
NMPOEKTa BO BHOBb co3AaHHyto rpynny. Obpatute BHUMaHWE, YTO MPW CANSHNAM
MPOEKTOB BblIOpPaHHbIM Gann MPOeKTa AOHKEH HAXOAUTLCS B TOW yKe AUPEKTOPUM, UTO
N TEKYLLMIA MPOEKT, N UMETb APYroe NMS.
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[llepeBo npoekTa
> @ x
&
- Ob6beanHenue apyrux ¢paiinos NnpoekTa

OTKpbITh AMpekTopuo GaiinoB AaHHbIX

Hoeas rpynna coemelleHna

Mokasate Bce obnako Touek

3Bneus Bce obnako Touek

JKCnopT Bee

JKCNOPT KOOPAWHAT LIeHTPaNbHOW TOUKK
[epeso | Pa3BepHyTLIA 31eMeHT
CnoxeHHan Belllb

CeolcTBE

PazaeneHue ctaHUWIA Ha pasHble TpPyNnkl
CBOWCTBC

ObbeauHUTL CTaHUMIO B OAHY Tpyminy
Puc 40 MeToabl co3aaHMUs HOBOWM Fpynnbl

Y3/1bl BHOBb CO3f]JaHHOW rpynmbl MoKa3aHbl Ha puc. 41.

v (& e
& defaultl
& default2
» 20231108 222628 30...
» 20231108 223341 30...

» 20231108 224106 30...
» 20231108 224837 30...
& GlobalControlPoint

Puc. 41 MNpumMep co3aaHHbIX TPy
Mpw perncTpaum HECKONBKMX FPYMM CTaHLMIA BbIOEPUTE HYXKHbIE CTaHLMM 13

BbIMEKAOLLLErO CrKrcKa Kak NokasaHo Ha puc. 42.
OnopHaAa craHumA: 2024 N328 16504 ~

ConpaAXeHHana ctaHuuwAa: | 2024 N328 1504 -

Ha3eaHue rpynnel: N vaannuadumn ¥

default
na X Mo ymonuaHuio1
Deviation HOLL o ymon4aHuo?2
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Project Tree
v @ prEgE
v & defaultl
» 20231108 224106...
» 20231108 224837...

v & default2
» 20231108 222628...
» 20231108 223341..
@ GlobalControlPoint

Puc 42 CosmellleHme rpynr

Puc. 43 CoctosHMe y310B MOC/e 3aBepLUEHNS perncTpaLmmy Kaxaom rpynnsbi

Ha aToMm aTane, Korga nofAroToBka K perncTpaLmm rpynmnbl 3aBepLueHa, MOyKHO
npucTynaTb K NPOLEeccy pernctpaumm rpynnsl. [pn HaxkaTuu Ha KHOMKy [pynnosoe
COBMELLIEHNE OTKPOETCS [1MaNoroBOE OKHO PErucTpaLmy rpynrbl, Kak mnokasaHo Ha
puc. 44. ObpaTUTe BHUMAHME, UTO PEXMM PEerncTpaLmmn rpynnbl akTUMBEH TONILKO Mpu
OTOBOpPaXKeHN 3TOrO AMANOrOBOro OKHa.

57 group splicing X

group alpha: |default ¥ | base station: |20231108

group beta: |default ¥ |pair Station: | 20231108

loa point cloud

Puc. 44 [1nanoroBoe OKHO pervcrpawumm rpynbl

[Mocne BbIBOpPa ONOPHOWM rPYNMbl 1 FPYMMNbl COMPSYKEHNS BbIDEPUTE CTaHLINK 13
KaXKOM rpynnbl 1 HaXKMUTE KHOMKY "3arpy3uTtb 06/1ako ToYeK", UTOObI 3arpy3nTb KX.
CocTosiHMe nocne obbeanHeEHUS MOKa3aHO Ha puc. 45
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Puc. 45 CocTtosHre nocne o6beguHeHNS rpymnn

[ocne NOATBEPXKAEHMS YCNELWHOro COBMELLEHMS ABYX TPYMM MOXHO HaXkaTb KHOTMKY
"MoaTteepants” Unm "X", UTOBbI 3aKPbITh ANANOrOBOE OKHO U BbINTU 13 pEXMMa
camaHus. Flocne 3aBeplueHns 06beMHEHMS Bbl MOXKETE LLEKHYTh MPaBOM KHOMKOM
MbILLIW Ha y31e NpOeKTa 1 BbibpaTh "O0beanHUTL CTaHLWM B OAHY rpynny”, YToObl
06beanHUTL ABe rpynnbl, KOTOpbIe Bbinv 0bbeanHeHbl. Ha Puc. 46 n Puc. 47
noKasaHbl COCTOSHMS y31a A0 W Noc/ie 00beANHEHNS.

Project Tree viewl X
v @ HEgE
v @& default

» 202
» w207 Expanded item

Merge other project files
New splicer group

v & default Folded item
» 207 Split stations into different groug

» 202  Merge stations into same group
& GlobalControlPoint

Puc. 46 CocTtosiHue nepef coBMmelleHnemM
v (o pHEE
v & defaultl
20231108 224106...
20231108 224837...

20231108 222628...
20231108 223341...
& GlobalControlPoint

Puc. 47 CocTtosHMe nocne CoBMeELLeHUS
6. 3 lNpeobpasosaHyie KOOpAMHAT

ATa GyHKLUMA MO3BONSET Npeobpa3oBaTh KOOPAMHATLI 0baka TOYek nocne
perncTpaunm B abCoMoTHYIO cnctemy KoopamHat. O6aako Tovek nocne
npeobpa3oBaHMS KOOPAMHAT MOYKET ObITb 3KCMOPTUPOBAHO B popmar .las.
Heobxoanmble ycnosus: Tpebyetca Gaina ¢ nmeHeM "coord.txt”, KOTopbI JOMHKEH
ObITb MOMELLEH B Ty YXe ANPEKTOPUIO, YUTO 1 dann npoekTta. Cm. puc. 48. Popmart
XpaHeHus MHbopMaLM B TEKCTOBOM dalne nokasdaH Ha Puc. 49. IHdopmaLms
COXpaHSEeTCd Ha OCHOBE Ha3BaHWS CTaHLMW 1 KOOPAMHAT X, Y, Z.

» tempFolder » trans » v O D ¥E trans /B
Eir fZPrHER Sl o
20230725 094201 202311/7 11:36 s
20230725 095842 202311/7 11:36 s
A 20230725 101400 202311/7 11:37 g ===
=] coord.txt 2023/7/25 111 AR 1KB

119
| ] RTK.eps 202310417 1342 EPS ZiF S KB
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Puc. 48 Katanor ana nomelleHus txt-dainna

7 coorditxt - 0=

MR #E(E) B\IU0) =&V EEH)
20230725 094201,538133.07,3570844.916,11.487
20230725 095842,538142.936,5370864.614,11.298
20230725 101400,538161.475,3370889.326,11.137

Puc. 49 ®opmart danna txt
6. 4 Dkcnopt obnaka ToYek nocae pernctTpaLim

C nomoublo GyHKLMM "IKCNopT", Kak NokasaHo Ha puc. 50-1, MOXXHO
3KCMOPTMPOBATL Mapbl CTaHUMK. [JuanoroBoe OKHO 3KCMOPTa, Kak MoKa3aHo Ha puC.
50-2, NO3BONSET 3KCMOPTUPOBATL HECKOJIbKO FPYMM CTaHUMA. [na BbigeneHus rpynn
CTaHUMI ncnonb3ymte knasuwm SHIFT + JIKM.

v & default
v~ I 20240306_171738_001
2024
naHo
= O-Poil
v W 2024030¢€
2024 Mokazatb

3arpysutb

OTkpenuTs

3kcnopt

naun CkpbITh
[epepo Basbl AaHHbIX [epeBo npoekTa

JKcnopTt

Puc 50-1 3kcnopT rpynn ctaHuum Puc 50-2 3kcnopT obakoB TOYeEK

Il OkHo 3kcnopTa ? X

MyTb K daitny: | C:rocx/merge

thopmat

epi las e57 pts pcd

Onumu: ObbeauHeHHbIR 3KCNopT JKCMOPT COBMELLEHHbIX CTaHLMIA

Puc. 51 3kcnopT obaaka TOUEK NOCAe perncTpaLnm
Bbl MOykeTe BbIGpaTh NyTb 3KCcnopTa 1 GopmaT obiaka Touek. Ecan Bbl oTMeTUTE
onuuto "ObbeanHNTb 3KCMOPT", ByAEeT IKCMOPTUPOBAHO TONLKO 0ObeAMHEHHOE
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obnako Touyek. B MPEOTMBHOM Cly4Yae 6y,£|,eT IKCMNOPTNPOBaAHO KaXXgoe oTgesibHOE
06/1aKo TOYeK 13 crmcka. Pe3yanaT BblpaBHMBaHWA obnaka To4Yek MokasaH Ha pwvc.

Puc. 52 OtobpaxkeHue pe3ynbTaToB permcrpaumm

7 ObcnyxmBaHMe CUCTEMBI W AMAarHOCTVIKa HEVUCNPaBHOCTEM

7.1 O6cnyxmBaHme cuctTemsl

PeryngapHbln MpoBOAUTE OCMOTP 3epKana. [Mpr 0bHapy»XeHWU NbIAV UK APYTAX
MOCTOPOHHUX NPEeAMETOB PEKOMEHAYETCS UCMOJIb30BaTb HAOOP AN OUMUCTKM ONTUKN.
PekoMeHAayeTcs NpoBOANTL KannbpOoBKY CUCTEMY C MHTEPBANOM B 6 nan 12 MecsLes.
IHTepBan noBepkn obopyaoBaHua 12 mecsaLes.
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7.2 O6was JMarHOCTUKa HeMCnpaBHOCTEN

PacnpocTpaHeHHble HEMCMPaBHOCTU, MPUYMHBI U CNOCOObI UX YCTPaHEHUS AN
CKaHepOoB 1 Kamep NpuvBeaeHsbl B Tabavue 6.
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OnwncaHune
[TyHKT PeweHune
HEMCNPaBHOCTM
MpoBepbTe, B MOPSAKE M UCTOUHUK
nUTaHUS.
1 CKaHep He MoXeT YcraHoBUTE NpaBuibHbIN IP-agpec.
MNOAKIOUNTLCS K CETU. I"Ieperlo,u,KmquTe ceTeBoW Kabenb nnu
3aMeHuTe ero.
Otkntounte BpaHaMayap.
[MepenogkntounTe ceTeBOW Kabesnb nu
3aMeHuTe ero.
3aKpOoWTe HEHY)KHbIE MPUIOXKEHNS.
YactnuHas noteps
2 OTkntounTe BpaHamayap.
flaHHbIX 0B61aKa TOYek.
YBenn4ybTe MOLHOCTb 1a3epa Ui
BEPHUTECH Ha 3aBOA ANS NPOBEPKM U
pPEMOHTa.
3 HeHopmanbHas ¢opMa  |BepHUTECh Ha 3aBO/A 415 MPOBEPKN U
obnaka TOYek. PEMOHTA.
doTtorpadums NoKasbiBaeT
pa3MbITOe M300paXkeHmne .
icnonbayinte Habop ANg YNCTKU, YTODbI
4 B OHOM U TOM >Ke
OYUCTUTb ErO.
HanpaBiEHNM B
onpeaeneHHowm obnactu.
(Windows 10) Bkntouute npotokon SMB
no cneayolemMy nytu: Hactpomkm —
HeBO3MOXKHO nonyuntb  ([MpunoxeHus — [NpunoxeHns v
5 [IOCTYM K Kamepe 1 dyHKUMM — (CBA3aHHbIE HACTPOMKM)

CcKOMMpoBaTb
dotorpadum.

MporpamMmmbl U GYHKLMU — BKIOUNTH
NAN BbIKNOUNTE GyHKUMKM Windows —
YcraHoBuTte dnaxkok "lMoaneprkka SMB
1.0/CIFS File Sharing".
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